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DESCRIPTION 
CORELESS LINEAR MOTOR 

[Technical Field] 

The present invention relates to a coreless linear motor for 
use in constant-speed feeding or highly accurate positioning which 
requires thrust ripple and low heat generation. 

[Background Art] 

As conventional coreless linear motors in which coils of 
concentrated winding are disposed without being superimposed on one 
another, there are such coreless linear motors which are disclosed 
in JP-A-7-322595, JP-A-6-165474 and US Patent No. 4151447. These 
coreless linear motors, which are so disclosed, are advantageous in 
that there is generated no cogging force due to them being coreless, 
that is, the velocity ripple is small. In addition, it can be raised 
as an advantage of those coreless linear motors that they have high 
insulation properties due to the coils of concentrated winding being 
disposed without being superimposed on one another. 

A conventional coreless linear motor is shown in Figs. 4 and 
5. Fig. 4 is a perspective view which shows only a slider and a stator 
of a coreless linear motor of the related art. Fig. 5 is a 
cross-sectional view as seen in a traveling direction of the slider. 

The stator 1 is made up of permanent magnets 2 which form a 
plurality of magnetic poles, back yokes 3 to which the plurality of 
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permanent magnets are affixed and a yoke supporting table 4 which 
fixedly support the two back yokes 3 which are disposed on both left 
and right sides thereof along one side thereof. The permanent magnets 
2 are disposed at a pitch of X such that the polarities of the permanent 
5 magnets 2 which face each other inwardly of the two back yokes 3 and 
the polarities of the permanent magnets 2 which are adjacent to each 
other in the traveling direction of the slider becomes different- 
The slider 10 is made up of an armature winding 11 and a slider 
mounting table 12 having a concave cross section in which the armature 

10 winding 11 is fixed- Since it is mounted on a table or the like which 
constitutes a load, the slider mounting table 12 is made of a metallic 
material such as aluminum which ensures a strength. The armature 
winding 11 is disposed in such a manner as to provide a predetermined 
gap between the permanent magnets 2 disposed on the interior side of 

15 each of the two back yokes 3 and itself. In addition, the armature 
winding 11 is made up of a plurality of coils 13. Here, a coil end 
portion which corresponds to an upper side of the coil 13 is referred 
to as a coil upper side 14 and a coil end portion which corresponds 
to a lower side of the coil 13 is referred to as a coil lower side 

20 15 . The coils 13 are connected to each other via the coil upper sides 
14 and distal ends of the coils 13 are connected with lead wires 16. 
In addition, a space for connecting the coils 13 to each other and 
a space for the lead wires 16 are provided in the concavity of the 
slider mounting table 12. Eventually, the armature winding 11 and 

25 the interior of the concavity of the slider mounting table 12 are 
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covered with a molded resin 11, so that the armature winding 11 and 
the slider mounting table 12 cooperate together to make up the slider 
10. 

In the stator and the slider which are constructed as has been 
5 described heretofore, the slider is made to freely move in the 
traveling directions thereof by a supporting mechanism such as a linear 
guide, not shown. 

Incidentally, the related art has the following problem. 
When current required for generation of a predetermined thrust 

10 is applied to the armature winding 11, Joule heat is generated in the 
coils 13 in proportion to the square of the current applied. The heat 
generated in the coils 13 is divided into a portion which is emitted 
from the surfaces of the molded resin 17 which face the gaps and a 
portion which is conducted to the slider mounting table 12- While 

15 the thermal distribution rate of the heat so generated differs 
depending upon the material and size of the load table on which the 
slider mounting table 12 is mounted and the state in which the slider 
mounting table 12 is mounted on the load table, the portion of the 
heat which is conducted to the slider mounting table 12, which is made 

20 of metal and hence which conducts heat better, is greater than the 
other portion. In contrast, in the event that the slider mounting 
table 12 has a construction which makes the heat conduction difficult, 
the increase in the temperature of the coils 13 becomes extremely large. 
According to the related art, the molded resin 17 is filled in the 

25 wide concavity provided between the slider mounting table 12 and the 



coils 13 for the purpose of connecting process. Namely, the molded 
resin 17 constitutes a large thermal resistance, which disturbs the 
conduction of heat to the slider mounting table 12, and due to this, 
the increase in the temperature of the coils 13 became extremely large. 
While epoxy resin (having a heat conductivity of 1.5W/mK), which 
conducts heat well and contains, for example, alumina, has been used 
for the molded resin 17 with a view to preventing such a heat increase 
as much as possible, no sufficient effect has been obtained. 

[Disclosure of the Invention] 

The invention is made with a view to solving the problem, and 
an object thereof is to provide a coreless linear motor which can 
suppress the increase in the temperature of an armature winding. 

With a view to solving the problem, according to a first aspect 
of the invention, there is provided a coreless linear motor in which 
a slider is made up of an armature winding which comprises a plurality 
of coils and a slider mounting table which supports the armature 
winding and a stator is made up of permanent magnets which form a 
plurality of magnetic poles and back yokes, and, furthermore, in which 
both left and right sides of the armature winding is sandwiched by 
the permanent magnets via a gap, the coreless linear motor being 
characterized in that a concave portion is provided in a lower side 
of the slider mounting table, and in that a coil upper side which 
corresponds to an upper side of the coil is inserted in the interior 
of the concave portion in the slider mounting table and a space is 
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provided in the vicinity of a coil lower side which corresponds to 
a lower side of the coil for performing a connecting process between 
the coils or the coil and a lead wire. 

According to a second aspect of the invention, a space for 
5 performing a connecting process is provided directly below the coil 
lower side. 

According to a third aspect of the invention, a space for 
performing a connecting process is provided on both left and right 
sides of the coil lower side. 
10 According to a fourth aspect of the invention, a cooling 

passageway is provided in the slider mounting table for the passage 
of a refrigerant or air. 

As has been described above, according to the invention, there 
are provided the following advantages. 
15 (1) Due to the thermal resistance between the coils and the slider 
mounting table becoming extremely small, the increase in the 
temperature of the coils can be suppressed (the first aspect of the 
invention) - 

(2) Due to the provision of the new space for a connecting process, 
20 the same advantage as that obtained by the first aspect of the invention 

can be obtained (the second aspect of the invention) . 

(3) Due to the provision of the space for a connecting process on 
both the left and right sides of the coil end portion, the same advantage 
as that obtained by the first aspect of the invention can be obtained, 

25 and an advantage that the height of the slider can be reduced further 
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can also be obtained over the second aspect of the invention (the third 
aspect of the invention) . 

(4) Due to the provision of the cooling passageway in the slider 
mounting table to which much heat is conducted, the advantages of the 
5 fist to third aspects of the invention can be enhanced further (the 
fourth aspect of the invention) . 

[Brief Description of the Drawings] 

Fig. 1 shows a coreless linear motor according to a first 

10 embodiment of the invention, in which Fig. lA is a cross-sectional 
view of the coreless linear motor as seen in a traveling direction 
thereof, and Fig. IB is a sectional view of a slider as seen from the 
side thereof. Fig- 2 is a corresponding view to Fig. lA which shows 
a coreless linear motor according to a second embodiment of the 

15 invention. Fig. 3 is a corresponding view to Fig. lA which shows a 
coreless linear motor according to a third embodiment of the invention. 
Fig. 4 is a perspective view of a coreless linear motor according to 
the related art. Fig. 5 is a corresponding view to Fig. lA which shows 
the coreless linear motor according to the related art. 

20 

[Best Mode for Carrying out the Invention] 

Embodiments of the invention will be described below based on 
the drawings . 

The invention is similar to the construction shown in Figs. 4, 
25 5 except for the construction of a slider thereof. Consequently, the 
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description of a stator will be omitted. 
[First Embodiment] 

Figs. lA, IB are drawings showing a first embodiment, in which 
Fig. lA is a cross-sectional view as seen in a traveling direction 
5 of a slider, and Fig. IB is a sectional view of the slider as seen 
from the side thereof. 

Similar to that of the related art, the slider 10 in the first 
embodiment is made up of an armature winding 11 including a plurality 
of coils 13, a slider mounting table 12 in which the armature winding 

10 11 is fixedly supported, lead wires 16 and a molded resin 17 which 
covers the armature winding 11 and the whole of the lead wires 16. 
Here, taking three phases for example, the slider is shown as being 
made up of three coils of concentrated winding, which constitutes a 
minimum number of coils required. A space is provided directly below 

15 coil lower sides 15 of the three coils for performing the connection 
between the coils 13 or of the coils 13 with the lead wires 16. The 
lead wires 16 are passed below the coil lower sides 15 and are then 
pulled up around the coil lower side 15 to be led to the slider mounting 
table 12 at the front of the slider 10. Since it is mounted on a table 

20 which constitutes a load, the slider mounting table 12 is made of a 
metallic material such as aluminum which can ensure a strength. In 
addition, the slider mounting table 12 is formed so as to have a concave 
cross-sectional shape, and coil upper sides 14 of the coils 13 are 
inserted into a concave portion so formed in the slider mounting table 

25 12. The concave portion in the slider mounting table 12 is machined 



8 



so as to have a channel which matches portions of the coil upper sides 
14 which are inserted thereinto. 

By adopting the construction, the coil upper sides 14 can be 
made to approach the slider mounting table 12. Namely, the thermal 
resistance therebetween is made to become extremely small, so that 
heat generated in the coils 13 can easily escape to the slider mounting 
table 12. As a result, the increase in the temperature of the coils 
13 can be suppressed largely. 
[Second Embodiment ] 

Next, a second embodiment of the invention will be described. 

The second embodiment is such as to related to the third aspect 
of the invention. Fig. 2 shows a cross section as seen in the traveling 
direction of a slider- The second embodiment differs from the first 
embodiment in that the space for a connecting process is provided on 
the left and right sides of the coil lower sides 15. As a result, 
the cross section of a slider 10 becomes an I-shape. 

By adopting the construction, similar to the first embodiment, 
the increase in the temperature of the coils 13 can be suppressed 
largely. A further advantage of the second embodiment is that since 
the spaces for a connecting process are positioned directly below the 
permanent magnets 2, the dimension of the slider in the height 
direction can be reduced. 
[Third Embodiment] 

Next, a third embodiment of the invention will be described. 

The third embodiment is such as to relate to the fourth aspect 
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of the invention. Fig. 3 is a cross section as seen in a traveling 
direction of a slider. The third embodiment differs from the first 
or third embodiment in that a refrigerant passageway 18 is provided 
in a slider mounting table 12 for the passage of a refrigerant or air. 
5 By adopting the construction, since the slider mounting table 

12 through which much heat passes can be cooled directly, the 
suppression of the increase in the temperature of the coils 13, which 
is the advantage obtained by the first and second embodiments, can 
be enhanced further. 

10 

[Industrial Applicability] 

The invention can be applied to a technical field which produces 
and provides a coreless linear motor for use in constant-speed feeding 
or highly accurate positioning which requires thrust ripple and low 
15 heat generation. 



